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Patent 

Attorney's Docket No. 003300-890 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of ) 

JAN BENGTSSON et al. ) BOX PCX 

Application No.: (unassigned) ) Attention: DO/EO/US 

Filed: December 26, 2001 ) Group Art Unit: (unassigned) 

For: WASHING DEVICE ) Examiner: (unassigned) 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This is a national phase filing of International Application No. PCT/SEOO/01368, 
filed June 28, 2000. 

Please amend the application as indicated. 

IN THE ABSTRACT: 

Please add the Abstract of the Disclosure that is provided on a separate sheet. 

IN THE CLAIMS: 

Kindly replace Claims 3 to 5 and 8 to 10 as follows: 

3. (Amended) A washing installation as claimed in claims 1, characterised in 
that drivers for moving the slices of root vegetable through the pipe (4) are arranged in 
each portion with increased diameter. 
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4. (Amended) A washing installation as claimed in claim 1, characterised in 
that the foraminated conveyor (16) of the third washer (20) is a vibrating table, at one end 
of which the slices of root vegetable are discharged from the second washer (15) and at the 
other end of which the third washer (2) is placed. 

5. (Amended) A washing installation as claimed in claim 1 , characterised by a 
first pump (23) for recirculating water from an outlet of the second washer (15) to an inlet 
of the first washer (3), and a second pump (24) for recirculating water from an outlet of the 
third washer (2) to an inlet of the second washer (15). 

8. (Amended) A washing installation as claimed in claim 6, characterised in 
that the first section (12) is connected to the second section (13) for reflux of water from 
the first section (12) to the second section (13) at a lower water level in the second section 
(13) than in the first section (12), and that the second section (13) is connected to the third 
section (14) for reflux of water from the second section (13) to the third section (14) at a 
lower water level in the third section (14) than in the second section (13). 

9. (Amended) A washing installation as claimed in claim 6, characterised in 
that each of the sections (12-14) of the collecting tank (11) has a filter on its inlet side. 

10. (Amended) A washing installation as claimed in claim 6, characterised in 
that the inlet of a hydrocyclone is connected to the first section (12) for separating 
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discharge water from circulation water, which is refluxable for an extra washing between 
the second and third washer (15, 20). 

Kindly add the following new Claims 11 to 22: 

11. (New) A washing installation as claimed in claims 2, characterised in that 
drivers for moving the slices of root vegetable through the pipe (4) are arranged in each 
portion with increased diameter. 

12. (New) A washmg installation as claimed ia claim 2, characterised in that the 
foraminated conveyor (16) of the third washer (20) is a vibrating table, at one end of which 
the slices of root vegetable are discharged from the second washer (15) and at the other end 
of which the third washer (2) is placed. 

13. (New) A washing installation as claimed in claim 3, characterised in that the 
foraminated conveyor (16) of the third washer (20) is a vibrating table, at one end of which 
the slices of root vegetable are discharged from the second washer (15) and at the other end 
of which the third washer (2) is placed. 

14. (New) A washing installation as claimed in claim 2, characterised by a first 
piunp (23) for recirculating water from an outlet of the second washer (15) to an inlet of the 
first washer (3), and a second pump (24) for recirculating water from an outlet of the third 
washer (2) to an inlet of the second washer (15). 
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15. (New) A washing installation as claimed in claim 3, characterised by a first 
pump (23) for recirculating water from an outlet of the second washer (15) to an inlet of the 
first washer (3), and a second pump (24) for recirculating water from an outlet of the third 
washer (2) to an inlet of the second washer (15). 

16. (New) A washing installation as claimed in claim 4, characterised by a first 
pump (23) for recirculating water from an outlet of the second washer (15) to an inlet of the 
first washer (3), and a second pump (24) for recirculating water from an outlet of the third 
washer (2) to an inlet of the second washer (15). 



17. (New) A washing installation as claimed in claim 7, characterised in that the 
first section (12) is connected to the second section (13) for reflux of water from the first 
section (12) to the second section (13) at a lower water level in the second section (13) than 
in the first section (12), and that the second section (13) is connected to the third section 
(14) for reflux of water from the second section (13) to the third section (14) at a lower 
water level in the third section (14) than in the second section (13). 

18. (New) A washing installation as claimed in claim 7, characterised in that 
each of the sections (12-14) of the collecting tank (11) has a filter on its inlet side. 
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19. (New) A washing installation as claimed in claim 8, characterised in that 
each of the sections (12-14) of the collecting tank (11) has a filter on its inlet side. 

20. (New) A washing installation as claimed in claim 7, characterised in that the 
inlet of a hydrocy clone is connected to the first section (12) for separating discharge water 
from circulation water, which is refluxable for an extra washing between the second and 
third washer (15, 20). 

21. (New) A washing installation as claimed in claim 8, characterised in that the 
inlet of a hydrocy clone is connected to the first section (12) for separating discharge water 
from circulation water, which is refluxable for an extra washing between the second and 
third washer (15, 20). 

22. (New) A washing installation as claimed in claim 9, characterised in that the 
inlet of a hydrocy clone is connected to the first section (12) for separating discharge water 
fi-om circulation water, which is refluxable for an extra washing between the second and 
third washer (15, 20). 
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REMARKS 

The present Amendment adds an Abstract of the Disclosure on a separate sheet and 
modifies the claim format only so as to eliminate the use of multiple dependence. 

An Information Disclosure Statement is being filed concurrently herewith. 

Respectfully submitted. 

Burns, Doane, Swecker&Mathis, l.l.p. 

Benton S. Duffett, Jr. 
Registration No. 22,030 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Filed: December 26, 2001 
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Application No. Unas signed 
Attorney's Docket No. 003300-890 
Abstract of the Disclosure - Page 1 of 1 

Attachment to Preliminary Amendment dated December 26. 2001 
ABSTRACT OF THE DISCLOSURE 

A washing installation comprises a first washer (3) for washing slices of root 
vegetable with water when slicing the same, a second washer in the form of a rotating pipe 
(4) supplied with water at an infeed end for the slices of root vegetable washed during 
slicing, and a third washer (20) with a foraminated conveyor (16) for an additional washing 
\n of the slices of root vegetable discharged from the pipe (4) and conveyance of the same to a 
i =f hopper. On each side of an intermediate portion (7), the rotating pipe (4) has a portion (6, 
' S 8) with increased diameter. The intermediate portion (7) is perforated. A water inlet is 
arranged in the portion (8) with increased diameter after the intermediate portion (7) for 

a 

UJ replacing the washing water flowing out of the perforations of the intermediate portion (7). 

m 
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Attachment to Prpiliminary Amendment dated December 26. 2001 
Mark-up of Claims 3 to 5 and 8 to 10 

3. (Amended) A washing installation as claimed in claims 1 [or 2], 
characterised in that drivers for moving the slices of root vegetable through the pipe (4) are 
arranged in each portion with increased diameter. 

4. (Amended) A washing installation as claimed in [any one of claims 1-3] 
claim 1 . characterised in that the foraminated conveyor (16) of the third washer (20) is a 
vibrating table, at one end of which the slices of root vegetable are discharged from the 
second washer (15) and at the other end of which the third washer (2) is placed. 

5. (Amended) A washing installation as claimed in [any one of claims 1-4] 
claim 1 . characterised by a first pump (23) for recirculating water from an outlet of the 
second washer (15) to an inlet of the first washer (3), and a second pump (24) for 
recirculating water from an outlet of the third washer (2) to an mlet of the second washer 
(15). 

8. (Amended) A washing installation as claimed in claim 6 [or 7], 
characterised in that the first section (12) is connected to the second section (13) for reflux 
of water from the first section (12) to the second section (13) at a lower water level in the 
second section (13) than in the first section (12), and that the second section (13) is 
connected to the third section (14) for reflux of water from the second section (13) to the 
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Attachment to Preliminary Amendment dated December 26. 2001 
Mark-up of Claims 3 to 5 and 8 to 10 

third section (14) at a lower water level in the third section (14) than in the second section 
(13). 

9. (Amended) A washing installation as claimed in [any one of claims 6-8] 
claim 6 . characterised in that each of the sections (12-14) of the collecting tank (11) has a 
filter on its inlet side. 

10. (Amended) A washing installation as claimed in [any one of claims 6-8] 
claim 6 . characterised in that the inlet of a hydrocyclone is connected to the first section 
(12) for separating discharge water from circulation water, which is refluxable for an extra 
washing between the second and fliird washer (15, 20). 
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The present invention relates to a vrashing device or 
wasliing installation for slices of root vegetable, espe- 
cially potatoes. 

When producing, for instance, potato crisps by deep- 
5 frying, it is important that as itruch as possible of the 
free starch, that forms in slicing is retaov&d before de^- 
frying. Otherwise the slices tend to stick together, and 
a layer of starch quickly forms on the walls of the deep 
fryer, which is used when deep-frying^ bo that the deep 
10 fryer has to be cleaned, which naturally disturbs the 
production. 

A washing installation is known, which con^rises 
a first washer for washing, the slices of root vegetable 
when slicing, a second washer in the form of a rotating 

15 pipe with drivers for moving the slices through the pipe, 
and a third washer with a foraminated conveyor, for in- 
stance, a vibrating table - 

With an increasing production of crisps , the water 
consuTtrption has increased to an excessively high level 

20 in the prior-art washing installation, in particular if 
the production in successive deep fryers is to take place 
continuously dvtring each shift without any interruption 
for cleaning. 

Therefore, the object of the present invention is 

25 to provide a more efficient washing installation in- 
volving less water consumption than prior-art devices. 

This object is achieved by means of a washing in- 
stallation according to appended claim 1. Preferred 
einbodiments are stated in the dependent claims. 

30 A washing installation according to the invention 

is thua of the kind which comprises a first washer for 
washing slices of root vegetable with water when slicing 
the same, a second washer in the form of a rotating pipe 
supplied with water at an infaed end for the slices of 
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TOot vegetable washed, duxing slicing, and a third washer 
with a foraminated conveyor for an additional washing of 
the slices of root vegetable discharged from the pipe 
and conveyance of the same to a hopper. According to the 
5 invention, such a washing installation is characterised 
in that the rotating pipe, on each side of an xnter- 
mediate portion, has a portion with increased diameter, 
that the intermediate portion is perforated, and that a 
water inlet is arranged in the portion -with increased 

10 diameter after the intermediate .portion for replacing 

the washing water flowing out of the perforations of the 
intermediate portion. 

As a result , a considerably increased washing effect 
is obtained in the pipe, which cam be further reinforced 

15 by the reflux of washing .water cotnter-currently between 
• the washers which is characteristic of the preferred 
einbodiment of the washing installation according ro the 
invention. 

The portions with increased diameter each have a 

20 cone-shaped transition at their end facing the inter- 
mediate portion and a corresponding transition at their 
end facing away from the intermediate portion. As a 
result, each portion with increased diameter forms a 
basin-lika. space with efficient washing, in particular 

25 if drivers for stirring and moving the slices of root 
vegetable through the pipe are arranged in each portion 
with increased diaxaeter. 

Advantageously, efficient water use according to the 
counter- coirrent principle is achieved by means of a first 

3 0 pump for recirculating water from an outlet of the second 
washer to an inlet of the first washer, and a second pxanp 
for recirculating water from an outlet of the third washer 
to an inlet of the second washer. 

The foraminated conveyor of the third washer is ad- 

35 vantageously a vibrating table, at one end of which the 
slices of root vegetable are discharged from .the second 
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washer and at the other end of which the third washer is 
placed. 

Advantageously/ a callecting tank is arremged having 
a farst section for the first washer^ a second section 
5 for the second washer and a third section for the tMrd 
washer. 

The inlet of the first puxnp ia then cozxnacted to the 
second section, and the inlet of the second pump is con- 
nected to the third section. 

10 To ensure that there is water for the pumping circu- 

lation, independently of the supply of fresh water, i.e. 
to the inlet of the third washer, the first section can 
be connected to the second section for reflux of water 
from the first section to the second section at a lower 

15 water level in the second section than in the first sec- 
tion, and the second section can be connected to the 
third section for reflux of water from the second section 
to the third section at a lower water level ,in the third 
section than in the second section, 

20 Below, a washing installation according to the in- 

vention will be described in more detail with reference 
to the accompanying drawing, which is a schematic side 
view of a preferred enibodiment of a washing installation 
for potato slices. 

25 The embodiment of a washing installation according 

to the invention, which is shown in the drawing, has a 
frame 1, which supports" a cutting machine 2 for slicing 
potatoes, where washing water is supplied directly from 
the inlet of a first washer 3 to retnove starch from the 

30 potato slices which are separated after slicing. The 
potato slices and the washing water are passed, via a 
funnel and a pipe bend, into a pipe 4, which is caused 
to rotate by means of a motor S. 

The pip© 4 is arranged to incline slightly down- 

3S wards from its inlet end to its outlet end and is divided 
into three portions S-8, The intermediate portion 7 has a 
BToaller diameter than the two outer portions 6 and 8, 
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which each have a cone -shaped transition at their end 
facing the intermediate portioa 7 and also a corre- 
sponding cone-shaped transition or indentation at their 
/^ rri facing away from the intermediate portion 7. In addi- 
5 cion, the intermediate portion 7 is perforated, so that 
the washing water from the first washer 3 to a great ex- 
tent passes one through the perforations of the inter- 
mediate portion 7 to a collecting funnel 9, from which a 
tube 10 conveys the collected water to a collecting tank 
10 11 and more specifically to a first section 12 of three 
sections 12-14 in the collecting tank 11. 

A second washer 15 ends in the outer portion 8^ so . 
that the water which is drawn off in the intermediate 
portion 7 is replaced by new water with a lower concen- 
15 tracion of starch. In both the outer portions 6 and 8, 
drivers are arranged for stirring the potato slices and 
further conveyance of the same. 

From the open end of the outer portion S, which end 
is facing away from the intermediate, portion 1 , potato 
20 slices and water are washed out at one side of a vibrat- 
ing table IS with a perforated board for separating water- 
via a collecting funael 17 and a txibe IB to the second 
section 13 of the collecting tank li- The movettvents of 
the vibrating table IS are provided in conventional 
25 manner by means of a motor 19 . 

At the other side of the vibrating table IS, to 
which side the potato slices are conveyed by the move- 
ments of the vibrating table LS, there is a third washer 
20/ which flushes fresh water from above and from below 
30 on the potato slices on the vibrating table 16. This 
washing water is collected by a funnel 21 and passed 
through a tube 22 to the third section 14 of the col- 
lecting tank 11. 

A first punqp 23 pumps water from the second section 
3S 13 up to the inlet of the first washer 3 adjacent to the 
cutting machine 2 . A second pump 24 pumps water from the 
third section 14 to the inlet of the second washer 15 in 
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the outer portion 8 - Finally, a puwp and at least one 
hydroeyclone (not shown) can be used tit separate the 
water rich in starch in the first section 12 into water 
which is relatively free from starch and which can be 
S supplied as extra waBhing water over the potato slices 
on the vibrating table IS between the second washer 15 
and the third washer 20, and water which is very rich in 
starch to an outlet of the entire washing installation. 
In the collecting tank il. the first section 12 is 

10 connected to the second section 13 for reflux of water 
from the first section 12 to the second section 13 at a 
lower water level in the second section 13 than in the 
first section 12. In the satne manner, the second section 
13 is connected to the third section 14 for refluac of 

15 water from the second section 13 to the third section 14 
at a lower water level in the third section 14 than in 
the second section 13 . 

Finally, each of the sections 12-14 of the collect- 
ing tank 11 can have a filter on its inlet side, 

20 It will be appreciated that several modifications of 

the above -described enibodiTnent of a washing installation 
according to the invention are possible within the scope 
of the invention, such as defined by the appended claims. 
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1. A washing installation, con^irising a first 
5 washer (3) for washing slices of root vegetable with 

water when slicing the same, a second washer in the form 
of a rotating pipe (4) supplied with water at an infeed 
end for the slices of root vegetable washed dinring 
slicing^ and a third washer (20) with a foramlnated con- 
10 veyor (IS) for an additional washing of the slices of 
root vegetable discharged from the pipe (4) and convey- 
ance of the satre to a hopper, characterised 
in that the rotating pipe (4), on each side of an inter- 
mediate portion (1) , has a portion (6, S) with increased 
15 diameter, that the ijate:rTnediate portion (7) is perfo- 
rated, and that a water inlet is arranged in the por- 
tion (8) with increased diameter after the intermediate 
portxon (7) for replacing the washing water flowing out 
of the perforations of the intermediate portion (71 . 
20 2. k washing Installation as claimed in claim 1, 

characterised in that the portions (6, 8) with 
increased diameter each have a cone-shaped transition at 
their end facing the intermediate portion (7) and each 
have a corresponding transition at their end facing away 
2S from the intermediate portion {7) . 

3. A washing installation aa claimed in claim 1 or 
2, characterised in that drivers for moving 
the slices of root vegetable through the pipe (4) are 
arranged in each portion with increased diameter. 
30 4, A washing installation aa claimed in any one of 

claims 1-3, characterised in that the forami- 
nated conveyor (16) of the third washer (20) is a vibrat- 
ing table, at one end of which the slices of root vege- 
table are discharged from the second washer (15) and at 
35 the other end of which the third washer (20) is placed. 

5 . A washing installation as claimed in any one of 
claims 1-4, characterised bya first pujip (23) 
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for recirculating watar from an outlet of the second 
washer (15) to an inlet of the firsc washer (3), and a 
second pump (24) for recirculating water from an. outlet 
of the third washer (20) to an. inlet of the second washer 
5 (IS) . 

6. A washing installation as claimed in claim 5, 
characterised by a collecting tank (11) having 
a first section (12) for the first washer (3) y a second 
eecnion (13) for the second washer (IS) and a third sec- 

10 tion (14) for the third washer (20) . 

7. A washing installation as claimed in claim 6, 
characterised in that the inlet of the first 
pump (23) is connected to the second section (13), and 
that the inlet, of the second pump (24) is connected to 

IS the third section (14) . 

8. A washing installation as claimed in claim 6 or: 
7, characterised in that the first section 
(12) is connected to the second section (13) for reflux 
of water from the first section (12) to the second sec- 

20 tion (13) at a lower water level in the second sec- 
tion (13) than in the first section (12) , and that the 
second section (13) is connected to the third section 
(14) for reflux of water from the second section (13) 
to the third section (14) at a lower water level in the 

25 third section (14) than in the second section (13) - 

9. A vra.shing installation as claimed in any one of 
claims 6-8, characterised in that each of the 
sections (12-14) of the collecting tank (11) has a filter 
on its inlet side. 

30 10. A washing installation as claitoed in any one of 

claims 6-9, characterised in that the inlet 
of a hydrocyclone is connected to the first section (12) 
for separating discharge water from circulation water, 
which is refluxable for an extra washing between the 

2S second and the third washer (15, 2 0) . 
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COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR UTILITY PATENT APPLICATION 



Attorney's Docket No. 
003300-890 



As a below-named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I BELIEVE I AM THE ORIGINAL, FIRST AND SOLE INVENTOR (if only one name is listed below) OR AN 
ORIGINAL, FIRST AND JOINT INVENTOR (if more than one name is listed below) OF THE SUBJECT MATTER 
WHICH IS CLAIMED AND FOR WHICH A PATENT IS SOUGHT ON THE INVENTION ENTITLED: 

Washing Device 



the specification of which 

(check one) C is attached hereto; 

H was filed on June 28, 2000 as 



Application No. PCT/SEOO/01368 

and was amended on 

(if applicable) 



I HAVE REVIEWED AND UNDERSTAND THE CONTENTS OF THE ABOVE-IDENTIFIED SPECIFICATION, 
INCLUDING THE CLAIMS, AS AMENDED BY ANY AMENDMENT REFERRED TO ABOVE; 

I ACKNOWLEDGE THE DUTY TO DISCLOSE TO THE OFFICE ALL INFORMATION KNOWN TO ME TO BE 
MATERIAL TO PATENTABILITY AS DEFINED IN TITLE 37, CODE OF FEDERAL REGULATIONS, Sec. 1.56 
(as amended effective March 16, 1992); 

I do not know and do not believe the said invention was ever known or used in the United States of America before 
my or our invention thereof, or patented or described in any printed publication in any country before my or our 
invention thereof or more than one year prior to said application; that said invention was not in public use or on sale 
in the United States of America more than one year prior to said application; that said invention has not been patented 
or made the subject of an inventor's certificate issued before the date of said application in any country foreign to the 
United States of America on any application filed by me or my legal representatives or assigns more than twelve 
months prior to said application; 

I hereby claim foreign priority benefits under Title 35, United States Code Sec. 119 and/or Sec. 365 of any foreign 
application(s) for patent or inventor's certificate as indicated below and have also identified below any foreign 
application for patent or inventor's certificate on this invention having a filmg date before that of the application(s) on 
which priority is clauned: 
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COMBINED DECLARATION AND POWER OF, ATTORNEY 



Attorney's Docket No. 
003300-890 



COUNTRY/INTERNATIONAL 



APPLICATION NUMBER 



DATE OF FILING 

{day, month, year) 



J_ 



PRIORITY 
CLAIMED 



I hereby appoint the following attorneys and agent(s) to prosecute said appUcation and to transact all business in the Patent 
and Trademark Office connected therewith and to file, prosecute and to transact all busmess m connection with 
international applications directed to said invention: 



William L. Mathis 
Robert S. Swecker 
Platon N. Mandros 
Benton S. Duffett, Jr. 
Norman H. Stepno 
Ronald L. Gmdziecki 
Frederick G. Michaud, Jr. 
Alan E. Kopecki 
Regis E. Slutter 
Samuel C. Miller, HI 
Robert G. Mukai 
George A. Hovanec, Jr. 
James A. LaBarre 
E. Joseph Gess 
R. Danny Huntington 



17,337 


Eric H. Weisblatt 


30,505 


19,885 


James W. Peterson 


26,057 


22,124 


Teresa Stanek Rea 


30,427 


22,030 


Robert E. Krebs 


25,885 


22,716 


William C. Rowland 


30,888 


24,970 


T. Gene Dillahunty 


25,423 
32,858 


26,003 


Patrick C. Keane 


25,813 


B. Jefferson Boggs, Jr. 


32,344 


26,999 


WiUiamH. Benz 


25,952 


27,360 


Peter K. Skiff 


31,917 


28,531 


Richard J. McGrath 


29,195 


28,223 


Matthew L. Schneider 


32,814 


28,632 


Michael G. Savage 


32,596 


28,510 


Gerald F. Swiss 


30,113 


27.903 


Charles F. Wieland IH 


33,096 



Bruce T. Wieder 
ToddR. Walters 
Roimi S. Jillions 
Harold R. Brown IE 
Allen R. Baum 
Brian P. O'Shaugfanessy 
Kenneth B. Leffler 
Fred W. Hathaway 
Wendi L. Weinstein 
Mary Ann Dillahunty 



33,815 
34,040 
31,979 
36,341 
36,086 
32,747 
36,075 
32.236 
34,456 
34,576 
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JAddress all correspondence to: 



Benton S. Duffett, Jr. 

Burns, Doane, Swecker & Mathis, L.L.P. 
P.O. Box 1404 

Alexandria, Virgmia 22313-1404 



Address all telephone calls to: Benton S. Duffett. Jr. 



. at (703) 836-6620. 



I hereby declare lhat all statements made herein of my own knowledge are true and that all statements made on mformation 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false state- 
ments and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the Umted 
States Code and that such willful false statements may jeopardize the validity of the appUcation or any patent issued 
thereon. 
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DATE 


'IS^ffiENCE (/ ^ 


^CITIZENSHIP 
Sweden 


pOgTOH'ICE ADDRESS 


FULL NAME OF SECOND JOINT INVENTOR, IF ANY 


SIGNATURE 

c;^;*::?^'' <--f-/^^^ — 


DATE 

Zoo Z 'CZ-iZ 


RESIDENCE 

Rrnmnl1a_ Sweden TOr fZ'r-^' 


CITIZENSHIP 
Sweden 


POST OFFICE ADDRESS 

Stenhagseatan 16. SE-295 32 Bromfilla. Sweden . 
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